
Supplementary Table 1. FilmArray BioThreat Panel full results. 
 

Sample ID Symptomatic?1 Patient?2 
FilmArray BioThreat Panel results RT-PCR results3 

Material Run 
date 

Zaire ebolavirus Other detected 
targets Date Ct values5 Identification Mean Cp4 

PON366 S HCW Blood 06/19/14 Negative >27 Staph. Enterotoxin6 Unknown Unknown 
PON394 A P Blood 06/19/14 Negative >27 Not detected Unknown Unknown 
BT002 A P Blood 07/04/14 Negative >27 Not detected Unknown Unknown 
BT003 A P Blood 07/04/14 Negative >27 Not detected Unknown Unknown 
BT004 A P Blood 07/05/14 Negative >27 Not detected Unknown Unknown 
BT006 A P Blood 07/05/14 Negative >27 Yersinia pestis7 Unknown Unknown 
BT007 A P Blood 07/05/14 Negative >27 Not detected Unknown Unknown 
BT008 A P Blood 07/05/14 Negative >27 Not detected Unknown Unknown 
BT009 A HCW Blood 07/07/14 Negative >27 Not detected Unknown Unknown 
BT010 A P Blood 07/07/14 Negative >27 Not detected Unknown Unknown 
PON337 S P Blood 07/08/14 Negative >27 Not detected Unknown Unknown 
PON342 S P Blood 07/08/14 Negative >27 Not detected Unknown Unknown 
PON348 S P Blood 07/08/14 Negative >27 Not detected Unknown Unknown 
PON346 S P Blood 07/09/14 Negative >27 Not detected Unknown Unknown 
PON349 S P Blood 07/09/14 Negative >27 Not detected Unknown Unknown 
PON354 S P Blood 07/09/14 Negative >27 Not detected Unknown Unknown 
PON337 S P Blood 07/21/14 Negative >27 Not detected Unknown Unknown 
PON367 S P Blood 07/21/14 Negative >27 Not detected Unknown Unknown 
PON403 S P Blood 07/22/14 Negative >27 Not detected Unknown Unknown 
PON404 S P Blood 07/22/14 Negative >27 Not detected Unknown Unknown 
PON405 S P Blood 07/22/14 Negative >27 Not detected Unknown Unknown 
PON410 S P Blood 07/25/14 Negative >27 Not detected Unknown Unknown 
PON450 S P Blood 08/11/14 Negative >27 Not detected Unknown Unknown 
PON451 S P Blood 08/12/14 Negative >27 Not detected Unknown Unknown 
PON490 S P Blood 08/23/14 Negative >27 Not detected Unknown Unknown 
PON456 S P Blood 08/26/14 Negative >27 Not detected Unknown Unknown 
PON492 S P Blood 09/01/14 Negative >27 Not detected Unknown Unknown 
PON461 S P Blood 09/03/14 Negative >27 Not detected Unknown Unknown 
PON462 S HCW Blood 09/03/14 Negative >27 Not detected Unknown Unknown 
PON530 (Patient 1) A HCW Blood 10/06/14 Positive 18.70 Not detected 10/10/14 26/23 



PON534 A HCW Blood 10/07/14 Negative >27 Not detected Unknown Unknown 
PON588 A HCW Blood 10/09/14 Negative >27 Not detected Unknown Unknown 
PON589 A HCW Blood 10/13/14 Negative >27 Not detected Unknown Unknown 
PON590 A HCW Blood 10/14/14 Negative >27 Not detected Unknown Unknown 
PON591 S P Blood 10/14/14 Negative >27 Not detected Unknown Unknown 
PON592 S P Blood 10/14/14 Negative >27 Not detected Unknown Unknown 
PON593 S P Blood 10/14/14 Negative >27 Not detected Unknown Unknown 
PON595 A HCW Blood 10/15/14 Negative >27 Not detected Unknown Unknown 
PON596 A HCW Blood 10/15/14 Negative >27 Not detected Unknown Unknown 
PON597 S P Blood 10/15/14 Negative >27 Not detected Unknown Unknown 
PON598 (Patient 2) S P Throat swab 10/16/14 Positive 9.90 Not detected Not done Not done 
PON599 A HCW Blood 10/20/14 Negative >27 Not detected Unknown Unknown 
PON700 A HCW Blood 10/22/14 Negative >27 Not detected Unknown Unknown 
PON702 A HCW Blood 10/24/14 Negative >27 Not detected Unknown Unknown 
PON703 S HCW Blood 10/24/14 Negative >27 Not detected Unknown Unknown 
PON704 (patient 3) S HCW Urine 10/24/14 Negative >27 Not detected 10/27/14 25/248 
PON705 A HCW Blood 10/24/14 Negative >27 Not detected Unknown Unknown 
PON706 (Patient 4) S HCW Blood 10/26/14 Positive 16.00 Not detected 10/28/14 25/24 
PON707 S HCW Blood 10/26/14 Negative >27 Not detected Unknown Unknown 
PON708 A HCW Blood 10/26/14 Negative >27 Not detected Unknown Unknown 
PON709 (Patient 5) S HCW Blood 11/01/14 Positive 15.10 Not detected 11/05/14 23/23 
PON710 S HCW Blood 11/04/14 Negative >27 Not detected Unknown Unknown 
PON711 S HCW Blood 11/15/14 Negative >27 Not detected Unknown Unknown 
PON712 S HCW Blood 11/18/14 Negative >27 Not detected Unknown Unknown 
PON713 S HCW Blood 11/20/14 Negative >27 Not detected Unknown Unknown 
PON714 (Patient 6) S HCW Blood 11/21/14 Positive 11.06 Not detected 11/23/14 16/16 
PON715 S HCW Blood 11/21/14 Negative >27 Not detected Unknown Unknown 
PON716 S HCW Blood 11/22/14 Negative >27 Not detected Unknown Unknown 
TLA1590 S P Blood 11/22/14 Negative >27 Not detected Unknown Unknown 
TLA1721 S P Blood 11/22/14 Negative >27 Not detected Unknown Unknown 
TLA1733 S P Blood 11/22/14 Negative >27 Not detected Unknown Unknown 
TLA1727 S P Blood 11/24/14 Negative >27 Not detected Unknown Unknown 
TLA1520 S P Blood 11/24/14 Negative >27 Not detected Unknown Unknown 
TLA1493 S P Blood 11/26/14 Negative >27 Not detected Unknown Unknown 
TLA1420 S P Blood 11/26/14 Negative >27 Not detected Unknown Unknown 



PON718 S P Blood 11/26/14 Negative >27 Not detected Unknown Unknown 
PON719 S P Blood 11/27/14 Negative >27 Not detected Unknown Unknown 
TLA11 S P Blood 11/27/14 Negative >27 Not detected Unknown Unknown 
PON720 S P Blood 12/01/14 Negative >27 Not detected Unknown Unknown 
PON721 S P Blood 12/02/14 Negative >27 Not detected Unknown Unknown 
PON722 S P Blood 12/04/14 Negative >27 Not detected Unknown Unknown 
PON723 S P Blood 12/08/14 Negative >27 Not detected Unknown Unknown 
PON728 S P Blood 12/17/14 Negative >27 Not detected Unknown Unknown 
PON729 S P Blood 12/23/14 Negative >27 Not detected Unknown Unknown 
PON730 S P Blood 12/29/14 Negative >27 Not detected Unknown Unknown 
PON731 (Patient 7) S P Blood 01/06/14 Positive 10.10 Not detected 01/08/14 n/a9 
PON732 S P Blood 01/07/14 Negative >27 Not detected Unknown Unknown 
PON733 S P Blood 01/09/14 Negative >27 Not detected Unknown Unknown 
PON738 S P Blood 01/12/14 Negative >27 Not detected Unknown Unknown 
PON740 S P Blood 01/14/14 Negative >27 Not detected Unknown Unknown 
PON745 S P Blood 01/15/14 Negative >27 Not detected Unknown Unknown 
PON753 S P Blood 01/19/14 Negative >27 Not detected Unknown Unknown 
PON754 S P Blood 01/19/14 Negative >27 Not detected Unknown Unknown 

1 S – symptomatic, A – asymptomatic. 
2 P – patient, HCW – healthcare worker. 
3 All confirmatory Ebola testing was performed on whole blood specimens (obtained independently of samples used for FilmArray testing) in Kenema (subject PON530) 

and Bo (all other subjects) by a mobile diagnostic laboratory operated by CDC. 
4 Both Cp and Ct values correlate with viral loads in the sample (lower Cp and Ct values indicate higher viral load). Cp values are not reported by the commercial version 

FilmArray system and were obtained in collaboration with BioFire Defense. For all negative samples the Cp values were above 27, which is a detection threshold. 
5 Ct values reflect the results of two confirmatory real-time RT-PCR assays (NP/VP40) and were obtained in collaboration with DHMT. 
6 Staphylococcal enterotoxin gene – indicates presence of the Staphylococcus aureus carrying staphylococcal enterotoxin B (SEB) gene – it was not confirmed by an 

independent assay. 
7 Detection of Yersinia pestis by BT Panel was not confirmed by any independent diagnostic assay but was consistent with the clinical presentation of the patient. 
8 Confirmatory PCR was performed on whole blood. 
9 n/a – not available.



Detection of Zaire ebolavirus in the blood of asymptomatic patient 1. 
Extended discussion. 
 
While it was previously reported that asymptomatic Ebola infection in humans is possible 
(1) it is often assumed that viral titers in pre-symptomatic persons infected with Ebola are 
too low for detection by commonly used RT-PCR-based methods (2). The BT/Biothreat-
E Panel has an estimated live virus detection limit between 6.0 × 103 and 2.0 × 104 
pfu/mL (3), which is generally encountered only after the onset of symptoms (4, 5). 
However, the detection of the virus in Patient 1 prior to the onset of symptoms indicates 
that this assumption may not be true in certain cases. Although this is just a single 
observation, the result suggests that at least in some individuals viral loads in 
asymptomatic patients may reach PCR-detectable levels before the onset of the 
symptoms.  
The crossing point (Cp) value is the PCR cycle during which the fluorescence signal rises 
above the background, and a lower Cp value indicates a higher concentration of the 
targeted virus in the specimen being tested. Cp results for the FilmArray BT Panel are not 
commercially available, but were obtained in collaboration with BioFire Defense for the 
six Ebola-positive patients. The Cp value for Patient 1 was less than 19, which is within 
the detection range of the BT Panel but close to the detection limit, indicates relatively 
low virus concentration in the sample (BioFire Defense, personal communication). This 
result suggests that it may be possible to screen exposed but asymptomatic individuals for 
Ebola in the day or so prior to onset of fever. It is important to note that the possibility of 
early detection of the virus does not counter the overwhelming epidemiological evidence 
showing that infected individuals are not contagious until they are symptomatic and 
releasing body fluids (6). There are no documented cases of human-to-human Ebola virus 
transmission occurring after contact with asymptomatic patients with or without blood 
viral titers. Also, viral titers vary dramatically between individuals with symptomatic 
Ebola (7), and variations would also be expected in asymptomatic but infected persons. 
 
 
 

References 
 

1. Leroy EM, Baize S, Volchkov VE, Fisher-Hoch SP, Georges-Courbot MC, 
Lansoud-Soukate J, Capron M, Debre P, McCormick JB, Georges AJ. 2000. 
Human asymptomatic Ebola infection and strong inflammatory response. Lancet 
355:2210-2215. 

2. Drazen JM, Kanapathipillai R, Campion EW, Rubin EJ, Hammer SM, 
Morrissey S, Baden LR. 2014. Ebola and quarantine. N Engl J Med 371:2029-
2030. 

3. BioFire Defense. 2014.  FilmArray ™ BioThreat-E Instructions for Use. 
http://www.fda.gov/downloads/emergencypreparedness/counterterrorism
/medicalcountermeasures/mcmlegalregulatoryandpolicyframework/ucm42
0424.pdf. Accessed January, 7th. 

4. Bah EI, Lamah MC, Fletcher T, Jacob ST, Brett-Major DM, Sall AA, Shindo 
N, Fischer WA, 2nd, Lamontagne F, Saliou SM, Bausch DG, Moumie B, 



Jagatic T, Sprecher A, Lawler JV, Mayet T, Jacquerioz FA, Mendez Baggi 
MF, Vallenas C, Clement C, Mardel S, Faye O, Faye O, Soropogui B, 
Magassouba N, Koivogui L, Pinto R, Fowler RA. 2015. Clinical presentation of 
patients with Ebola virus disease in Conakry, Guinea. N Engl J Med 372:40-47. 

5. Towner JS, Rollin PE, Bausch DG, Sanchez A, Crary SM, Vincent M, Lee 
WF, Spiropoulou CF, Ksiazek TG, Lukwiya M, Kaducu F, Downing R, 
Nichol ST. 2004. Rapid diagnosis of Ebola hemorrhagic fever by reverse 
transcription-PCR in an outbreak setting and assessment of patient viral load as a 
predictor of outcome. J Virol 78:4330-4341. 

6. Centers for Disease Control and Prevention. 2014.  Review of Human-to-
Human Transmission of Ebola Virus. 
http://www.cdc.gov/vhf/ebola/transmission/human-­‐transmission.html. 
Accessed January, 7th. 

7. Schieffelin JS, Shaffer JG, Goba A, Gbakie M, Gire SK, Colubri A, Sealfon 
RS, Kanneh L, Moigboi A, Momoh M, Fullah M, Moses LM, Brown BL, 
Andersen KG, Winnicki S, Schaffner SF, Park DJ, Yozwiak NL, Jiang PP, 
Kargbo D, Jalloh S, Fonnie M, Sinnah V, French I, Kovoma A, Kamara FK, 
Tucker V, Konuwa E, Sellu J, Mustapha I, Foday M, Yillah M, Kanneh F, 
Saffa S, Massally JL, Boisen ML, Branco LM, Vandi MA, Grant DS, Happi 
C, Gevao SM, Fletcher TE, Fowler RA, Bausch DG, Sabeti PC, Khan SH, 
Garry RF, Program KGHLF, Viral Hemorrhagic Fever C, Team WHOCR. 
2014. Clinical illness and outcomes in patients with Ebola in Sierra Leone. N Engl 
J Med 371:2092-2100. 

 


	FilmArray_Ebola_Leski_Supplementary_Material_rev2_05.03.15
	FilmArray_Ebola_Leski_Supplementary_Material_rev2_05.03.15.2

